Age-related alterations of gene expression patterns in human CD8+ T cells.
Aging is associated with progressive T-cell deficiency and increased incidence of infections, cancer and autoimmunity. In this comprehensive study, we have compared the gene expression profiles in CD8+ T cells from aged and young healthy subjects using Affymetrix microarray Human Genome U133A-2 GeneChips. A total of 5.2% (754) of the genes analyzed had known functions and displayed statistically significant age-associated expression changes. These genes were involved in a broad array of complex biological processes, mainly in nucleic acid and protein metabolism. Functional groups, in which downregulated genes were overrepresented, were the following: RNA transcription regulation, RNA and DNA metabolism, intracellular (Golgi, endoplasmic reticulum and nuclear) transportation, signaling transduction pathways (T-cell receptor, Ras/MAPK, JNK/Stat, PI3/AKT, Wnt, TGFbeta, insulin-like growth factor and insulin), and the ubiquitin cycle. In contrast, the following functional groups contained more up-regulated genes than expected: response to oxidative stress and cytokines, apoptosis, and the MAPKK signaling cascade. These age-associated gene expression changes may be responsible for impaired DNA replication, RNA transcription, and signal transduction, possibly resulting in instability of cellular and genomic integrity, and alterations of growth, differentiation, apoptosis and anergy in human aged CD8+ T cells.